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ABSTRACT. The Hammett’s substituent constants were interpreted for substituted stilbenes by HMO
method. The apnropriate quantum chemical indices are chosen as independent contribution of the induc-
tive and the resonance effects for substituent constants. It has been found that theoretical values, o,",
defined as sum of the net charge, self atom polarizability and difference in HOMO energy between
substituted- and unsubstituted stilbenes, correlated with experimental Hammett's substituent constants.
The dipole moments were found to be correlated with differences in o,* between two substituents
for disubstituted stilbenes. It has been also found that transition optical spectra, Ay, of the substituted

stilbenes depend on difference between the HOMO and the LUMOQ energy as expected.
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Table 1. Parameters adopted in HMO calculation sub-
stituted stilbenes

Substituents a* b** 1%+
F 21 02 125
Cl 1.8 0.18 0.8
Br 14 0.14 0.7
I 12 0.12 06
CH, 20 =02 0.7
OH 0.6 0.0 0.7
OCH, 0.5 0.0 06
NH, 04 0.0 0.6

g _Poo
C——N \-JJ i
+0.1 o+
* B b at+p

*Coulomb integral of substituent, @,=a+aB. **Cou-
lomb integral of carbon atom adjacent to substituent,
G=a+bp. ***Resonance integral between C-X,
Be-x=1B:
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Fig 1. Correlation of 6, and o, for the mono- substi-
tuted stilbenes, A regression line shown correlates
the filled circles with slope=0.2237, r=0.9787.

Table 2. The sum (0,*) of net charge (1—gq,), self atom polarizability (n,) and difference (AE¥OM%) in HOMO
energy between substituted- and unsubstituted stilbenes, and observed g, values

<O
4

O+

Substituents (X) 1—g T AEHOMO o c,*
NH. —-0.0075 04218 —0.2438 0.1706 ~0.66
OH —0.0076 04216 —0.1815 0.2325 -037
OCH, —0.0065 0.4215 —0.1933 0.2217 —0.268
CH; —0.0050 0.4207 —0.0538 0.3618 ~0.17
F —(0.0059 0.4209 -0.0775 0.3375 0.062
I —-0.0019 0.4207 —0.0382 0.3806 0.18
Cl -0.0019 0.4207 —0.0309 0.3878 0.227
Br —0.0023 0.4207 —0.0396 0.3788 0.232
NQ, 0.0087 04223 0.0332 04643 0.778

*From reference 28.
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Table 3. Experimental values of dipole moments and
calculated Acg*s for the the mono- and disubstituted

stilbenes
X . /"_ O—r
Substituents
X Y tp(D) Agy®
CH, H 0.25 0.059%
OH H 1.63 0.188
OCH, H 144 0.199
NH, H 2.04 0.250
Cl H 171 0.033
I H 1.78 0.040
Br H 1.83 0.042
F H 149 0.083
NH, Br 356 0.208
NO, H 470 0.044
NO. Br 311 0.085
NO; CH, — 0.102
NO; OCH, 551 0.243
NG NH; 7.54 0.294
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Fig. 2. Correlation of Ag,* and ., for the mono-
and disubstituted stilbenes.
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Fig. 3. Correlation of the A and the difference
(AET) between HOMO and LUMO energy for the

mono- and disubstituted stilbenes. Amu; cited from
reference 9.
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